Korean Journal of Life Science
Vol. 13. No. 1. 42~46, 2003

Solhiea se ofgs
soloiehar sk
“Fohsta ofstaTa

Detection of Radial Pulse Wave by Photoplethysmogram
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Abstract

Photoplethysmogram is widely used to measure heart rate and arterial blood oxygen saturation in human. This
paper describes radial pulse waves recorded by photoplethysmogram with 940 nm wavelength infra red light. Radial
pulse waves were varied according to the recording site. When recorded on the skin over radial artery, the radial
pulse wave was inverted, comparing to the photoplethysmogram at fingertip. The mechanism of inverted pulse wave
seemed to be caused by the change of the blood volume in the subcutaneous tissue between radial artery and the
skin, which was reduced during systolic period and increased during diastolic period of the cardiac cycle. These
results suggest that radial arterial wall may reflect infra red ray.
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Fig. 1. Photoplethysmography sensor. Left, whole sensor;
Right, photo interrupter component.
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Fig. 2. Pulse waves recorded from fingertip and palm.
Recording duration of photoplethysmogram is 10
seconds.
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Fig. 3. Typical pulse waves on the skin over the radial
artery in wrist. Upper, the position of sensor is
just over the radial artery. Lower, the position of
sensor is 2 mm aside to the radial artery.
Recording duration of photoplethysmogram is 10
seconds.
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Fig. 4. Comparison of pulse waves by the position of
sensor on wrist. Upper, a wave from the skin
over the radial artery. Lower, a wave from the
skin over the boundary region of that. Recording
duration of photoplethysmogram is 10 seconds.
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Fig. 5. Typical pulse waves recorded from the skin over
the ulnar artery (A) and temporal artery (B).
Recording duration of photoplethysmogram is 10
seconds.
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Fig. 6. Model of transcutaneous light pathways around
radial artery.
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